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1 INTRODUCTION

THISTHI MONITORING REPORT PRESENTSPRESENT THE RESULTSRESULT OF ATMOSPHERIC DEPOSITION SAMPLING CONDUCTED AS PART

OF SOURCE CONTROL EFFORTSEFFORT FOR THE LOWER DUWAMISH WATERWAY SUPERFUND CLEANUP THE PURPOSE OF

THE SAMPLING WAS TO EVALUATE THE ATMOSPHERIC DEPOSITION PATHWAY FOR SELECTED CHEMICALSCHEMICAL OF

CONCERN THAT POSE RISK TO CONTAMINATE LOWER DUWAMISH WATERWAY SEDIMENTS

SAMPLING WAS CONDUCTED BY USE OF PASSIVE DEPOSITION SAMPLERSSAMPLER DESIGNED TO COLLECT RAINFALL IE
WET DEPOSITION AND DRY PARTICULATE IE THY DEPOSITION

THE ORIGINAL PHASE SAMPLING IN THE LOWER DUWAMISH WATERWAY WAS CONDUCTED BETWEEN

JANUARY 2005 AND MAY 2005 THISTHI TESTING PROVIDED USEFUL INFORMATION ABOUT THE APPROXIMATE

LEVEL OF DEPOSITION RATESRATE IN THE LOWER DUWAMISH WATERWAY BASIN HOWEVER AN OUTCOME OF THISTHI

TESTING WAS THAT REVISED SAMPLER DESIGN WAS NECESSARY

AFTER SAMPLER REDESIGN PHASE OF SAMPLING OCCURRED BETWEEN OCTOBER 2005 AND APRIL 2007

DURING THISTHI TIME PERIOD KING COUNTY INDUSTRIAL WASTE PROGRAM STAFF CONDUCTED 16 ROUNDSROUND OF

ATMOSPHERIC DEPOSITION SAMPLING AT FIVE STATIONSSTATION IN THE LOWER DUWAMISH WATERWAY DRAINAGE

BASIN IT IS THISTHI SAMPLING THAT IS THE SUBJECT OF THISTHI MONITORING REPORT

2 PASSIVE ATMOSPHERIC DEPOSITION SAMPLING

PASSIVE ATMOSPHERIC DEPOSITION SAMPLING OCCURRED FROM OCTOBER 25 2005 THROUGH APRIL 2007

THISTHI SAMPLING INTERVAL WAS DIVIDED INTO 22 ROUNDS OF THISTHI TIME PERIOD SAMPLESSAMPLE WERE NOT

COLLECTED FOR THE FOLLOWING SIX ROUNDSROUND

ROUND DECEMBER 21 2005 TO JANUARY 11 2006

ROUND FEBRUARY 27 2006 TO APRIL 20 2006

ROUND 14 NOVEMBER 2006 TO NOVEMBER 21 2006

ROUND 16 DECEMBER 2006 TO DECEMBER 19 2006

ROUND 17 DECEMBER 19 2006 TO JANUARY 10 2007

ROUND 19 JANUARY 23 2007 TO FEBRUARY 2007

THE SAMPLERSSAMPLER FOR ROUNDSROUND 14 16 AND 17 WERE PLACED IN THE FIELD BUT EXCESSEXCES RAINFALL RESULTED IN

OVERFLOW OF THE SAMPLERSSAMPLER THEREFORE REPRESENTATIVE SAMPLESSAMPLE COULD NOT BE COLLECTED FOR THESE

ROUNDSROUND AND THE SAMPLESSAMPLE WERE NOT SUBMITTED FOR LABORATORY ANALYSIS

ROUND REPRESENTSREPRESENT THE TIME PERIOD WHEN BOTH THE BEACON HILL AND DUWAMISH STATIONSSTATION WERE OUT

OF SERVICE AND IN THE PROCESSPROCES OF BEING RELOCATED ROUND COMMENCED WHEN THE DUWAMISH
STATION WAS RETURNED TO SERVICE IN THE NEW LOCATION

ROUND 19 REPRESENTSREPRESENT GAP IN THE SAMPLING WHEN THERE WAS AN INSUFFICIENT QUANTITY OF PASSIVE

DEPOSITION SAMPLERSSAMPLER AVAILABLE FOR PLACEMENT IN THE FIELD
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PAHIPHTHALATE ANALYSESANALYSE WERE CONDUCTED FOR ALL OF THE 16 ROUNDSROUND WHERE SAMPLESSAMPLE WERE COLLECTED

PCB ANALYSESANALYSE WERE CONDUCTED FOR TEN 10 ROUNDSROUND ROUNDSROUND 12 13 15 18 20 21 AND 22

21 SAM PIER DESIGN AND PREPARATION

EACH PASSIVE DEPOSITION SAMPLER CONSISTED OF THE FOLLOWING COMPONENTSCOMPONENT

105FT DIAMETER POLYPROPYLENE FUNNEL WSTEM REMOVED WHOLESWHOLE DRILLED IN THE SIDE RIM

FOR INSERTION OF NATURAL TWINE

05FT DIAMETER STAINLESSSTAINLES STEEL FUNNEL

25GALLON GLASSGLAS CARBOY

NATURAL TWINE

ALUMINUM FOIL

PLEASE SEE THE PHOTOGRAPHSPHOTOGRAPH SECTION OF THISTHI REPORT FOR INFORMATION ON THE DESIGN OF THE PASSIVE

DEPOSITION SAMPLER

THE SAMPLER COMPONENTSCOMPONENT WERE CLEANED AT THE KING COUNTY ENVIRONMENTAL LABORATOTY KCEL
PRIOR TO ASSEMBLY KING COUNTY 2005 AFTER ASSEMBLY AN AQUEOUSAQUEOU EQUIPMENT NNSATE SAMPLE

WAS COLLECTED BY POURING PURIFIED LABORATOIY WATER THROUGH THE SAMPLING APPARATUSAPPARATU SWIRLING THE

CONTENTSCONTENT AROUND THE INSIDE OF THE CARBOY REMOVING THE FUNNELSFUNNEL FROM THE APPARATUSAPPARATU AND DECANTING

THE LIQUID INTO AN AMBER GLASSGLAS BOTTLE FOR SUBSEQUENT LABORATOIY ANALYSIS THE APPARATUSAPPARATU WAS THEN

REASSEMBLED IN THE FOLLOWING ORDER THE STAINLESSSTAINLES STEEL FUNNEL WAS PLACED IN THE MOUTH OF THE

CARBOY AND THE BOTTOM OF THE POLYPROPYLENE FUNNEL RESTED ON TOP OF THE STAINLESSSTAINLES STEEL FUNNEL

THE GLASSGLAS CARBOY WAS WRAPPED IN ALUMINUM FOIL TO MINIMIZE THE PHOTODEGRADATION OF CHEMICALSCHEMICAL

OF CONCERN TWINE WAS THEN USED AT FOUR POINTSPOINT ON THE RIM OF THE POLYPROPYLENE FUNNEL TO SECURE

THE APPARATUS

BEFORE THE SAMPLERSSAMPLER WERE PLACED IN THE FIELD KCEL CHEMIST ADDED DEUTERATED MONITORING

COMPOUND SPIKE INTO EACH SAMPLER THE SPIKE CONSISTED OF 500 NANOGRAM NG MIXTURE OF THE

FOLLOWING DEUTERATED PAHLPHTHALATE COMPOUNDSCOMPOUND

ACENAPHTHYLENED8

ANTHRACENEDL

BENZOAPYRENEDL

DIMETHYLPHTHALATED6

FLUORENEDLO

PYRENEDLO

AFTER ROUND PCB ANALYSISANALYSI WAS PERFORMED AND FIELD SPIKESSPIKE ADDED TO EACH SAMPLER FOR ROUND

00 NG SPIKE OF 2456TETRACHLOROMX WAS ADDED TO EACH SAMPLER FOR ROUNDSROUND AND

BEYOND 100 NG SPIKE OF DECACHLOROBIPHENYL WAS ADDED TO EACH SAMPLER

NO PRESERVATIVESPRESERVATIVE WERE ADDED TO THE SAMPLERS INITIAL TESTING OF THE PASSIVE DEPOSITION SAMPLERSSAMPLER

INDICATED THAT BIODEGRADATION WAS NOT CONCERN KING COUNTYSEATTLE 2005A TIFFANY 2005A
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22 SAMPLING STATIONSSTATION

THE PHASE PASSIVE DEPOSITION SAMPLING OCCURRED OVER 16 ROUNDSROUND FROM OCTOBER 2005 THROUGH

APRIL 2007 AT FIVE SAMPLING STATIONSSTATION IN THE LOWER DUWANUSH DRAINAGE AREA THESE STATIONSSTATION WITH

OWNEROPERATOR WERE AS FOLLOWSFOLLOW

BEACON HILL WASHINGTON STATE DEPARTMENT OF ECOLOGY SYMBOL BW AND BWR
DUWAMISH PUGET SOUND CLEAN AIR AGENCY SYMBOL CE AND CER
GEORGETOWN WASHINGTON STATE DEPARTMENT OF ECOLOGY SYMBOL DZ

KING COUNTY INTERNATIONAL AIRPORT KING COUNTY SYMBOL KCIA
SOUTH PARK COMMUNITY CENTER SEATTLE PARKSPARK DEPARTMENT SYMBOL SPCC

SEE FIGURE FOR LOCATIONSLOCATION OF SAMPLING STATIONSSTATION AND TABLE FOR INFORMATION ON SAMPLE

COLLECTION

23 SAMPLER INSTALLATION AND RETRIEVAL

THE LOCATIONSLOCATION FOR SAMPLERSSAMPLER WITHIN EACH STATION WERE CHOSEN TO BE FREE OF OVERHEAD INTERFERENCE

AND TO BE AS FAR AS REASONABLY POSSIBLE FROM PLASTIC PRODUCTS

AT THE TIME OF SAMPLE COLLECTION OBSERVATIONSOBSERVATION OF SAMPLER CONDITION WERE RECORDED ALONG WITH THE

DATE AND TIME OF SAMPLER REMOVAL THE FUNNELSFUNNEL OF EACH SAMPLER WERE REMOVED AND COVERED IN

ALUMINUM FOIL THE CARBOY OF THE PASSIVE DEPOSITION SAMPLER WAS CAPPED WITH METAL LID

THESE SAMPLESSAMPLE WERE THEN PLACED IN THE UTILITY VAN FOR TRANSPORT TO KCEL ALL SAMPLERSSAMPLER REMOVED

FROM THE STATIONSSTATION WERE DELIVERED TO KCEL ON THE SAME DAY THEY WERE COLLECTED

24 FIELD DUPLICATE

FIELD DUPLICATE SAMPLESSAMPLE WERE COLLECTED AT THE SOUTH PARK COMMUNITY CENTER FOR ROUNDSROUND 11 AND

12 THESE SAMPLESSAMPLE WERE COLLECTED TO EVALUATE THE APPROPRIATENESSAPPROPRIATENES OF THE ORIGINAL SAMPLE LOCATION

AT THE SOUTH PARK COMMUNITY CENTER THE DUPLICATE SAMPLE WAS PLACED APPROXIMATELY 40 FEET

SOUTH OF THE ORIGINAL SAMPLE

3 CHEMICAL ANALYSISANALYSI

31 SAMPLE EXTRACTION FOR PHTHALATEPAH ANALYSISANALYSI

THE AQUEOUSAQUEOU SAMPLESSAMPLE WERE EXTRACTED BY USE OF JT BAKER C18 SOLID PHASE EXTRACTION CARTRIDGESCARTRIDGE

ACCORDING TO EPA METHOD 3535A AND ANALYZED FOR PAH ARID PHTHALATESPHTHALATE ACCORDING TO EPA
METHOD 8270B THE ENTIRE AQUEOUSAQUEOU CONTENTSCONTENT OF THE SAMPLERSSAMPLER WERE EXTRACTED WIPE TESTSTEST WERE

CONDUCTED ON BOTH THE POLYPROPYLENE FUNNEL AND THE STAINLESSSTAINLES STEEL FUNNEL OF EACH PASSIVE
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DEPOSITION SAMPLER THE WIPE SAMPLESSAMPLE WERE EXTRACTED VIA SONICATION WITH METHYLENE CHLORIDE

AND ANALYZED FOR PAH AND PHTHALATESPHTHALATE ACCORDING TO EPA METHOD 8270B FOR FURTHER INFORMATION

ABOUT THE ANALYTICAL TECHNIQUESTECHNIQUE SEE THE TECHNICAL MEMORANDUM FROM THE PHASE SAMPLING KING
COUNTYSEATTLE 2005B TIFFANY 2005B

32 SOLVENT EXCHANGE OF PHTHALATEPAH EXTRACT FOR PCB ANALYSISANALYSI

PCB ANALYSISANALYSI WAS CONDUCTED AFTER ROUND 5 THE ORIGINAL METHYLENE CHLORIDE EXTRACTSEXTRACT FOR THE

PHTHALATEFPAI ANALYSESANALYSE WERE SPLIT AND SOLVENT EXCHANGE INTO HEXANE CONDUCTED IN THE FUME

HOODSHOOD AT KCEL THESE HEXANE EXTRACTSEXTRACT WERE THEN ANALYZED FOR PCBSPCB ACCORDING TO EPA METHOD

8082 SOLVENT EXCHANGE IS COMMON TECHNIQUE USED IN ENVIRONMENTAL ANALYTICAL LABORATORIESLABORATORIE TO

COLLECT PCB DATA FROM SVOC ANALYSISANALYSI METHYLENE CHLORIDE EXTRACT THE SOLVENT EXCHANGE IS

NECESSAIY BECAUSE THE METHYLENE CHLORIDE SOLVENT INTERFERESINTERFERE WITH THE ELECTRON CAPTURE DETECTOR

USED FOR PCB ANALYSIS AN EXAMPLE OF WHERE THISTHI TECHNIQUE IS PERFORMED IS IN COLLECTING PCB
AND SVOC RESULTSRESULT FROM SINGLE ENVIRONMENTAL SAMPLE WHERE THE SAMPLE SIZE CAN BE SMALL OR

WHERE SAMPLE SPLITTING CAN BE DIFFICULT SEE NOAA 1996

33 PHTHALATELPALL AND PCB ANALYSESANALYSE

THE FOLLOWING COMPOUNDSCOMPOUND WERE ANALYZED

PAH PHTHALATESPHTHALATE

2METHYLNAPHTHALENE BULYL BENZYL PHTHALATE

ACENAPHTHENE BIS2ETHYLHEXYLPHTHA

ACENAPHTHYLENE DINBUTYL PHTHALATE

ANTHRACENE DINOCTYL PHTHALATE

BENZOAANTHRACENE DIETHYL PHTHALATE

BENZOAPYRENE DIMETHYL PHTHALATE

BENZOBFLUORANTHENE

BENZOGHIPEIYLENE PCB MIXTURESMIXTURE

BENZOKFLUORANTHENE AROCLOR 1016

CHRYSENE AROCLOR 1221

DIBENZOAHANTHRACENE AROCLOR 1232

FLUORANTHENE AROCLOR 1242

FLUORENE AROCLOR 1248

INDENO123CDPYRENE AROCLOR 1254

NAPHTHALENE AROCLOR 1260

PHENANTHRENE

PYRENE

NOTESNOTE ANALYTE NOT INCLUDED IN DISCUSSION OF RESULTS RESULTSRESULT FROM THE PHASE TESTING

INDICATED THAT RECOVERIESRECOVERIE FOR LOW MOLECULAR WEIGHT PAH ARE UNACCEPTABLY LOW FOR THISTHI

SAMPLING TECHNIQUE KING COUNTYSEATTLE 2005B TIFFANY 2005B
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4 CHEMICAL RESULTSRESULT

41 EVALUATION OF BLANKRELATED PHTHALATE CONTAMINATION

BECAUSE PHTHALATESPHTHALATE ARE COMMON FIELD AND LABORATORY CONTAMINANTSCONTAMINANT SEVERAL EQUIPMENT BLANK

SAMPLESSAMPLE WERE COLLECTED AND ANALYZED AQUEOUSAQUEOU EQUIPMENT BLANKSBLANK WERE COLLECTED FROM THE

SAMPLING APPARATUSAPPARATU OF EACH STATION FOR ROUNDSROUND AND FUNNEL WIPE BLANKSBLANK WERE

COLLECTED FROM THE SAMPLING APPARATUSAPPARATU OF EACH STATION FOR ROUNDSROUND AND 3

FOR THE AQUEOUSAQUEOU SAMPLESSAMPLE THE SAME VOLUME OF LIQUID 2LITERS2LITER WAS USED FOR EACH EQUIPMENT BLANK

AND THE ASSOCIATED METHOD BLANK FOR THE FUNNEL WIPE SAMPLESSAMPLE THE SAME WIPE MATERIAL AND

SOLVENT WERE USED FOR EACH EQUIPMENT BLANK AS WELL AS FOR THE ASSOCIATED METHOD BLANK

COMPARISON OF EQUIPMENT BLANK AND METHOD BLANK PHTHALATE CONTAMINATION IS PRESENTED IN

APPENDIX A THESE DATA ARE FURTHER EVALUATED BY DETERMINING THE RATIO OF EQUIPMENT BLANK

CONTAMINATION DIVIDED BY THE METHOD BLANK CONTAMINATION

RATIO OF EUUIOMENT BLANK AVERAFESLMETHOD BLANK

FOR ROUNDSROUND AND THE FOLLOWING ARE THE RATIOSRATIO OF THE AVERAGE AQUEOUSAQUEOU EQUIPMENT BLANK

TO THE METHOD BLANK AVG EBMB

BUTYL BENZYL PHTHALATEAKA BENZYL BUTYL PHTHALATE L24 143 120 181 174

AVERAGE 148

BIS2ETHYLHEXYL PHTHALATE 087 178 169 198 095 AVERAGE 145

DIETHYL PHTHALATE 109 115 NONDETECT ND ND 125 AVERAGE OF DETECTSDETECT 116

DINBUTYL PHTHALATE 135 118 150 152 126 AVERAGE 136

FOR ROUNDSROUND AND THE FOLLOWING ARE THE RATIOSRATIO OF THE AVERAGE EQUIPMENT WIPE BLANK TO THE

METHOD BLANK AVG EBIMB

BULYL BENZYL PHTHALATE NA NO METHOD BLANK DETETECTSDETETECT

BIS2ETHYLHEXYL PHTHALATE 109 201 198 AVERAGE 169

DIETHYL PHLHALATE 099 107 ND AVERAGE OF DETECTSDETECT 103

DINBUTYL PHTHALATE 122 115 122 AVERAGE 120

RATIO OF EQUIPMENT BLANK MAXIMUMSMETHOD BLANK

FOR ROUNDSROUND AND THE FOLLOWING ARE THE RATIOSRATIO OF THE MAXIMUM AQUEOUSAQUEOU EQUIPMENT

BLANK VALUE TO THE METHOD BLANK MAX EBIMB
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BUTYL BENZYL PHTHALATE 181 230 159 236 269 AVERAGE 215
BIS2ETHYLHEXYL PHTHALATE 117 368 280 299 146 AVERAGE 242
DIETHYL PHTHALATE 125 154 ND ND 180 AVERAGE OF DETECTSDETECT 153

DINBULYL PHTHALATE 174 177 182 186 133 AVERAGE 170

FOR ROUNDSROUND AND THE FOLLOWING ARE THE RATIOSRATIO OF THE MAXIMUM EQUIPMENT WIPE BLANK VALUE

TO THE METHOD BLANK MAX EBMB

BUTYL BENZYL PHTHALATE NA NO METHOD BLANK DETETECTSDETETECT

BIS2ETHYLHEXYL PHTHALATE 134 275 240 AVERAGE 216
DIETHYL PHTHALATE 105 114 ND AVERAGE OF DETECTSDETECT 110

DINBUTYL PHTHALATE 150 131 135 AVERAGE 139

CONCLUSIONSCONCLUSION

BASED ON REVIEW OF THE EQUIPMENT BLANK DATA CORRECTION FACTOR OF TWOTIMESTWOTIME 2X THE

ASSOCIATED METHOD BLANK WAS DETERMINED TO BE AN ACCEPTABLE APPROACH TO ACCOUNT FOR BLANK

RELATED PHTHALATE CONTAMINATION THE REASON FOR DOING THISTHI IS TO MINIMIZE REPORTING OF BLANK

RELATED CONTAMINATION IN SAMPLE RESULTS

NOTE IT IS PREFERABLE TO HAVE SAMPLE VALUESVALUE GREATER THAN TENTIMESTENTIME LOX THE ASSOCIATED BLANK

LEVELSLEVEL AND NOT HAVE NEED TO CONDUCT BLANK CORRECTIONS HOWEVER OWING TO THE PERVASIVE

PRESENCE OF PHTHALATESPHTHALATE IN COMMERCIAL PRODUCTSPRODUCT AND IN ENVIRONMENTAL MEDIA EG DUST ETC

PHTHALATE BLANK CONTAMINATION IS REGRETTABLY COMMON PROBLEM IN ANALYTICAL LABORATORIES THE

LOW LEVELSLEVEL OF PHTHALATESPHTHALATE IN THE SAMPLESSAMPLE ANALYZED FOR THISTHI STUDY REQUIRED BLANK CORRECTION

42 BLANKCORRECTED CHEMICAL RESULTSRESULT

THE BLANKCORRECTED CHEMICAL RESULTSRESULT ARE PRESENTED IN APPENDIX B THE BLANK CORRECTION WAS

CONDUCTED BY TAKING THE MASSMAS OF ANALYTE FROM THE AQUEOUSAQUEOU OR WIPE SAMPLE AND SUBTRACTING TWO
TIMESTIME 2X THE MASSMAS OF THE ASSOCIATED METHOD BLANK SAMPLE IF THISTHI CALCULATION RESULTED IN

NEGATIVE NUMBER VALUE OF ZERO WAS USED INSTEAD THE BLANKCORRECTED MASSMAS FROM THE

AQUEOUSAQUEOU SAMPLE WAS THEN COMBINED WITH THE BLANKCORRECTED MASSMAS FROM THE WIPE SAMPLE THISTHI

VALUE WAS THEN DIVIDED BY THE COLLECTION AREA OF THE POLYPROPYLENE COLLECTION FUNNEL AND DIVIDED

BY THE NUMBER OF DAYSDAY THE PASSIVE DEPOSITION SAMPLER WAS IN THE FIELD THE NET RESULT IS VALUE

FOR ATMOSPHERIC DEPOSITION FLUX IN UNITSUNIT OF MICROGRAMSMICROGRAM PER METER SQUARED PER DAY TGM2DAY

THE ORIGINAL UNCORRECTED CHEMICAL RESULTSRESULT ARE PRESENTED IN APPENDIX C
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43 PHTHALATEPAHIPCB RESULTSRESULT PRESENTED ACCORDING TO SAMPLING STATION

THE PHTHALATE PAH AND PCB ATMOSPHERIC DEPOSITION FLUX VALUESVALUE SORTED ACCORDING TO SAMPLING

STATION ARE PRESENTED IN TABLE 2 THE RANGE OF SELECTED SAMPLE VALUESVALUE AND MEDIAN VALUESVALUE ARE AS

FOLLOWSFOLLOW

BUTL BENZYL PHIHALATE

BW 0193 TO 0980 TGM2FDAY MEDIAN 0495 JTGM2LDAY

BWR 0205 TO 0716 1GIM2DAY MEDIAN 0495 TGM2DAY

CE 0419 TO 1069 JTGLM2LDAY MEDIAN 0817 TGM2DAY

CER 0173 TO 1430 LGM2DAY MEDIAN 0388 JTGM2DAY

DZ 0163 TO 0883 JIGM2DAY MEDIAN 0285 JIGM2DAY

KCIA 0187 TO 2913 TGM2DAY MEDIAN 0585 TGM2DAY

SPCC 0261 TO 7007 IGM2DAY MEDIAN 1125 TGM2DAY

THE BUTYL BENZYL PHTHALATE ATMOSPHERIC DEPOSITION FLUX RESULTSRESULT FOR THE BEACON HILL STATIONSSTATION BW
AND BWR AND MOST OF THE LOWER DUWAMISH STATIONSSTATION CE CER AND DZ HAD GENERALLY SIMILAR

RANGESRANGE AND MEDIAN VALUES HIGHER MAXIMUM VALUESVALUE WERE OBSERVED AT THE SOUTHERNMOST LOWER

DUWAMISH STATIONSSTATION KCIA AND SPCC

BL2ETHYLHEYI PHIHAIATE

BW 0955 TO 1632 IGM2DAY MEDIAN 1243 GM2DAY
BWR 1152 TO 3479 JIGLM2DAY MEDIAN 2005 XGM2DAY

CE 5135 TO 12240 IGM2DAY MEDIAN 6904 PTGM2DAY

CER 1439 TO 5685 GM2DAY MEDIAN 1939 TGM2DAY

DZ 0402 TO 3654 IGIM2DAY MEDIAN 1826 TGIM2DAY

KCIA 0268 TO 6144 JIGM2DAY MEDIAN 1512 IGIM2DAY

SPCC 0261 TO 6370 IGM2DAY MEDIAN 2237 JTGM2DAY

THE MEDIAN BIS2ETHYLHEXYLPHTHA ATMOSPHERIC DEPOSITION FLUX VALUESVALUE WERE FAIRLY SIMILAR FOR

THE RELOCATED BEACON HILL STATION BWR AND MOST OF THE LOWER DUWANTISH STATIONSSTATION CER DZ
AND SPCC GENERALLY ON THE ORDER OF JIGFM2DAY LOWER MEDIAN VALUESVALUE WERE OBSERVED FOR THE

ORIGINAL BEACON HILL STATION BWAND THE KING COUNTY INTERNATIONAL AIRPORT KCIA THE

HIGHEST MEDIAN VALUE WAS OBSERVED FOR THE ORIGINAL DUWAMISH STATION CE MAXIMUM VALUESVALUE

WERE HIGHEST AT SEVERAL LOWER DUWAMISH STATIONSSTATION CE CER KCIA AND SPCC LOWER AT THE

GEORGETOWN STATION DZ AND THE RELOCATED BEACON HILL STATION BWR AND LOWEST AT THE ORIGINAL

BEACON HILL STATION BW

BENZOAPYRENE DETECTED VALUESVALUE

BW 0021 TO 0026 JIGM2DAY MEDIAN 0021 TGM2DAY
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BWR 002 TO 0025 GLM2DAY MEDIAN 0023 TGM2DAY

CE 0052 TO 0265 IGM2DAY MEDIAN 0182 TGM2DAY

CER 0013 TO 0167 TGM2DAY MEDIAN 0063 IGJM2IDAY

DZ 0008 TO 0162 PTGM2DAY MEDIAN 0060 TGM2DAY

KCIA 0234 TO 2225 IGM2DAY MEDIAN 1419 JIGM2DAY

SPCC 0029 TO 0135 IGM2DAY MEDIAN 0061 GM2DAY

THE BENZOAPYRENE ATMOSPHERIC DEPOSITION FLUX RESULTSRESULT FOR THE BEACON HILL STATIONSSTATION BW AND

BWR HAD THE LOWEST MAXIMUM AND MEDIAN VALUES MOST OF THE LOWER DUWAMISH STATIONSSTATION

CER DZ AND SPCC HAD SIMILAR RANGESRANGE AND MEDIAN VALUESVALUE WITH MEDIAN VALUESVALUE ALL ON THE

ORDER OF 0060 JSGFM2DAY HIGHER MAXIMUM AND MEDIAN VALUESVALUE WERE OBSERVED FOR THE ORIGINAL

DUWAMISH STATION CE AND THE KING COUNTY INTERNATIONAL AIRPORT KCIA THESE VALUESVALUE ARE

LIKELY RESULT OF THE CLOSER PROXIMITY OF THESE STATIONSSTATION TO MOBILE COMBUSTION SOURCES

PPRENE DETEDED VALUESVALUE

BW 0075 TO 0157 TGM2DAY MEDIAN 0111 TGJM2DAY

BWR 0035 TO 0087 IG1M2DAY MEDIAN 0074 JTGM2DAY

CE 0153 TO 083 SGM2DAY MEDIAN 0673 TGM2DAY

CER 0088 TO 0294 TGM2DAY MEDIAN 0182 JIGM2DAY

DZ 0104 TO 0338 1GM2DAY MEDIAN 0180 JIGM2DAY

KCIA 0574 TO 4652 TGM2DAY MEDIAN 2814 TGM2DAY

SPCC 0092 TO 0337 PTGM2DAY MEDIAN 0161 TGM2DAY

THE
PYRENE ATMOSPHERIC DEPOSITION FLUX RESULTSRESULT FOR THE RELOCATED BEACON HILL STATION BWR HAD

THE LOWEST MINIMUM MAXIMUM AND MEDIAN VALUES MOST OF THE LOWER DUWAMISH STATIONSSTATION

CER DZ AND SPCC HAD SIMILAR RANGESRANGE AND MEDIAN VALUESVALUE WITH MEDIAN VALUESVALUE ALL ON THE

ORDER OF 0160 TO 0180 TGIM2DAY HIGHER MAXIMUM AND MEDIAN VALUESVALUE WERE OBSERVED FOR THE

ORIGINAL DUWAMISH STATION CE AND THE KING COUNTY INTERNATIONAL AIRPORT KCIA THESE

VALUESVALUE ARE LIKELY RESULT OF THE CLOSER PROXIMITY OF THESE STATIONSSTATION TO MOBILE COMBUSTION SOURCES

AROCLOR 1254

BW AND BWR 0019 TO 0062 IGIM2DAY

CE AND CER 00111 TO 0063 IGM2DAY

DZ 0021 TO 0062 JTGM2DAY DETECTED VALUESVALUE 0030 R9 0030 R12 0021 R13
AND 0044 IGM2DAY R20
KCIA 0018 TO 0062 TGM2DAY DETECTED VALUESVALUE 0045 R9 AND 0024 JTGM2DAY

R12
SPCC 0011 TO 0062 1GM2DAY DETECTED VALUE 0011 1GM2DAY RI 2DUPLICATE
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AROCLOR 1260

BWAND BWR 0019 TO 0062 JTGLM2DAY

CE AND CER 0014 TO 0063 1GM2DAY DETECTED VALUESVALUE 0014 RU AND 0019

JTGM2DAY RI
DZ 0019 TO 0062 IGM2IDAY DETECTED VALUESVALUE 0034 R9 0024 R12 AND 0019

TGM2DAY RI
KCIA 0018 TO 0062 IGIM2DAY DETECTED VALUE 0019 JTGM2DAY R12
SPCC 0011 TO 0062 JIGLM2DAY

TOTAL PCB ATMOSPHERIC DEPOSITION FLUX RESULTSRESULT ARE LIMITED BY THE DETECTION LIMITSLIMIT FOR THE

INDIVIDUAL PCB AROCLORSAROCLOR EG AROCLOR 1254 ETC BECAUSE OF THISTHI DETECTABLE VALUESVALUE WERE ONLY

ACHIEVED DURING PERIODSPERIOD WITH LITTLE RAINFALL AND LONGER
SAMPLING

INTERVALS ONLY FEW ROUNDSROUND HAD

DETECTABLE RESULTSRESULT WHICH VARIED FROM LOW OF 0011 LGM DAY AT THE SOUTH PARK COMMUNITY

CENTER SPCC TO HIGH OF 0064 IGM2DAY AT THE GEORGETOWN STATION DZ WITH THE EXCEPTION

OF THE BEACON HILL STATIONSSTATION BW AND BWR ALL OF THE STATIONSSTATION HAD AT LEAST ONE ROUND WITH

DETECTABLE RESULT FOR TOTAL PCBS

44 PHTHALATEPAH FIELD DUPLICATE RESULTSRESULT

FIELD DUPLICATE SAMPLESSAMPLE WERE COLLECTED AT THE SOUTH PARK COMMUNITY CENTER FOR ROUNDSROUND

THROUGH 12 THESE SAMPLESSAMPLE WERE COLLECTED TO EVALUATE THE APPROPRIATENESSAPPROPRIATENES OF THE ORIGINAL SAMPLE

LOCATION AT THE SOUTH PARK COMMUNITY CENTER THE DUPLICATE SAMPLE WAS PLACED APPROXIMATELY

40 FEET SOUTH OF THE ORIGINAL SAMPLE

IN ORDER TO EVALUATE FIELD DUPLICATE PRECISION THE ANALYSISANALYSI IS LIMITED TO ATMOSPHERIC DEPOSITION

FLUX RESULTSRESULT WHERE BOTH THE ORIGINAL SAMPLE AND THE DUPLICATE SAMPLE HAD DETECTED VALUES ROUND

12 RESULTSRESULT ARE NOT INCLUDED IN THISTHI ANALYSISANALYSI AS SAMPLE PREPARATION DIFFICULTIESDIFFICULTIE WERE ENCOUNTERED

FOR THE DUPLICATE SAMPLE THE FOLLOWING ARE THE RELATIVE PERCENT DIFFERENCE RPD RESULTSRESULT FOR

SELECTED CHEMICALSCHEMICAL

BULVI BENZYL PHIHALATE

R9 10560972 JTGIM2DAY RPD 8
RIO 04040565 IGM2DAY RPD 33
RI 03240340 TGM2DAY RPD 5

BIS2ETHYLHEXYL PHTHAIATE

R9 44293283 TG1M2DAY RPD 30
RIO 20162524 JTGM2DAY RPD 22
RI 24572525 JTGM2DAY RPD 3
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PYRENE

R9 03020238 TGM2DAY RPD 24
R1ONA
RU 01320099 IGM2DAY RPD 29

THE RELATIVE PERCENT DIFFERENCE VALUESVALUE FOR THE SELECTED CHEMICALSCHEMICAL WERE LESSLES THAN 35 FOR ROUNDSROUND

THROUGH 11 THESE RESULTSRESULT INDICATE ACCEPTABLE FIELD PRECISION

45 COMPARISON OF PHASE CHEMICAL RESULTSRESULT TO OTHER STUDIESSTUDIE

TO PLACE THE CURRENT PHASE RESULTSRESULT IN CONTEXT IT IS USEFUL TO COMPARE ANALYTICAL RESULTSRESULT WITH

RESULTSRESULT OBTAINED FROM OTHER STUDIES THE FOLLOWING STUDIESSTUDIE WERE USED FOR COMPARISON

GEORGIA BASIN BRITISH COLUMBIA 19992001 BELZER 2004

ROSKILDE FJORD DENMARK 19961997 VIKELSOE 2001

WASHINGTON STATE DEPARTMENT OF ECOLOGYAIR QUALITY PROGRAM 20002003 ECOLOGY

2006
US EPA ENVIRONMENT CANADA INTEGRATED ATMOSPHERIC DEPOSITION NETWORK 1997

1998 IADN 19978

NEW JERSEY ATMOSPHERIC DEPOSITION NETWORK NJADN 2004

SAN FRANCISCO ESTUARY INSTITUTE SFEI 2005

FOR SOME OF THESE STUDIESSTUDIE RESULTSRESULT ARE REPORTED IN AIR CONCENTRATION UNITSUNIT OF NANOGRAMSNANOGRAM PER
CUBIC

METER NGM3 TO CONVERT AIR CONCENTRATION TO UNITSUNIT OF ATMOSPHERIC DEPOSITION FLUX IE
GM2DAY DEPOSITION VELOCITY IN CENTIMETERSCENTIMETER

PER
SECOND CMSECOND MUST BE USED THISTHI

DEPOSITION VELOCITY IS THE AVERAGE VELOCITY THAT AIR PARTICULATE FALLSFALL TO THE SURFACE ATMOSPHERIC

DEPOSITION VELOCITY VALUESVALUE CAN BE VARIABLE DEPENDING ON THE PARTICLE SIZE DISTRIBUTION SOURCE AND

THE CLASSCLAS OF CHEMICAL BEING STUDIED EPA 2001 FOR THE PURPOSE OF THISTHI EVALUATION AN

ATMOSPHERIC DEPOSITION VELOCITY OF 02 CMSECOND IS APPLIED WHICH IS TYPICAL AIR TOXICSTOXIC

DEPOSITION VELOCITY VALUE USED BY OTHER RESEARCHERSRESEARCHER SIMCIK 2001 SFEI 2005

FOR THE SAKE OF COMPARISON WITH OTHER STUDIESSTUDIE THE BEACON HILL STATION PROVIDESPROVIDE MEASURE OF AN

URBANSCALE RESIDENTIALCOMMERCI AREA WHEREASWHEREA THE DUWAMISH STATION PROVIDESPROVIDE MEASURE OF

NEIGHBORHOODSCALE INDUSTRIAL AREA

GEORIIA BASIN

FROM 1999 TO 2001 ENVIRONMENT CANADA CONDUCTED STUDY INVOLVING FOUR AIR SAMPLING STATIONSSTATION

IN THE BRITISH COLUMBIA PORTION OF THE GEORGIA BASINPUGET SOUND AIRSHED THE GEORGIA

BASINPUGET SOUND AIRSHED COVERSCOVER THE SOUTHEAST PORTION OF BRITISH COLUMBIA PROVINCE AND THE

NORTHWEST PORTION OF WASHINGTON STATE

10
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OF THE FOUR STATIONSSTATION ONLY THE CHILLIWACK STATION PROVIDED AIR DATA FOR BOTH PAH AND PHTHALATES

THE CHILLIWACK STATION IS LOCATED IN SOUTHCENTRAL BRITISH COLUMBIA AND THE SURROUNDING AREA IS

CONSIDERED TO BE OF MIXED RURALURBAN USE

ENVIRONMENT CANADA COLLECTED THE AIR SAMPLESSAMPLE BY USING HIGHVOLUME AIR SAMPLING TECHNIQUES

BECAUSE OF THISTHI THE RESULTSRESULT FROM THE CHILLIWACK STATION WERE REPORTED AS AVERAGE
AIR

CONCENTRATION VALUESVALUE IE NGLM3 THESE
AVERAGESAVERAGE WERE THEN CONVERTED TO AVERAGE ATMOSPHERIC

DEPOSITION FLUX VALUESVALUE BY APPLYING AN ATMOSPHERIC DEPOSITION VELOCITY VALUE OF 02 CMSECOND

THE FOLLOWING ARE THE PHASE RANGE OF RESULTSRESULT COMPARED TO THE CALCULATED AVERAGE RESULTSRESULT FROM

THE GEORGIA BASIN STUDY CHILLIWACK STATION IN PARENTHESISPARENTHESI

BUTYL BENZYL PHTHALATE

STATION BWIBWR 0193 0980 TGM2DAY 0063 TGM2DAY

BIS2ETHYLHEXYL PHTHALATE

STATION BWIBWR 0995 3479 JTGLM2FDAY 0615 IGM2DAY

BENZOAPVRENE
STATION BWBWR ND 0026 TGIM2DAY 0032 IGM2DAY

PYRENE

STATION BWIBWR 0035 0157 1GM2DAY 0260 XGM2DAY

CONCLUSION THE PHASE BENZOAPYRENE AND PYRENE RESULTSRESULT AT BEACON HILL WERE BELOW BUT

REASONABLY CLOSE TO THE
AVERAGE CALCULATED RESULTSRESULT FOR CHILLIWACK HOWEVER THE PHASE BEACON

HILL RESULTSRESULT FOR THE PHTHALATESPHTHALATE WERE HIGHER THAN AT CHILLIWACK

ROSKILDE FJORD

FROM 1996 TO 1997 ATMOSPHERIC DEPOSITION FLUX DATA WERE COLLECTED FOR THE DURATION OF ONE YEAR

AT THE LILLE VALBY METEOROLOGICAL STATION ON ROSKILDE FJORD DENMARK THE LILLE VALBY

METEOROLOGICAL STATION IS LOCATED APPROXIMATELY 20 MILESMILE WEST OF COPENHAGEN THE TESTING WAS

LIMITED TO SELECTED PHTHALATESPHTHALATE AND NONYIPHENOLS

THE FOLLOWING ARE THE PHASE RANGE OF RESULTSRESULT COMPARED TO AVERAGE AND MAXIMUM ROSKILDE

FJORD RESULTSRESULT IN PARENTHESISPARENTHESI

BUTVL BENZVL PHTHALATE

STATION BWIBWR 0193 0980 JIGM2DAY 0047 AVG 0134 MAX JIGM2DAY

BIS2ETHYLHEXYL PHTHALATE

STATION BWBWR 0995 3479 JIGLM2DAY 0625 AVG 2162 MAX JTGM2DAY
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CONCLUSION THE PHASE BEACON HILL RESULTSRESULT FOR BIS2ETHYLHEXYL PHTHALATE WERE SLIGHTLY

HIGHER BUT ROUGHLY WITHIN THE SAME RANGE AS THE VALUESVALUE FROM ROSKILDE FJORD THE PHASE

BEACON HILL RESULTSRESULT FOR BUTYL BENZYL PHTHALATE WERE CONSISTENTLY HIGHER THAN THE VALUESVALUE FROM

ROSKILDE FJORD

WASHINRION STALE DEIXZRTINENT OF ECOLOF AIR QUALITY PRORRAM

BEGINNING IN 2000 THE WASHINGTON STATE DEPARTMENT OF ECOLOGY ECOLOGY CONDUCTED AN AIR

TOXICSTOXIC STUDY INVOLVING SEVERAL AIR SAMPLING STATIONSSTATION IN THE PUGET SOUND TWO OF THESE STATIONSSTATION

BEACON HILL BW AND GEORGETOWN DZ ALSO WERE USED IN THE PHASE SAMPLING FROM 2002

TO 2003 ECOLOGY COLLECTED PAR DATA FROM THESE TWO STATIONSSTATION AND ONLY REPORTED RESULTSRESULT FOR LOWER

MOLECULAR WEIGHT PAR PYRENE AND SMALLER THISTHI CONTRASTSCONTRAST WITH THE PHASE SAMPLING WHICH

REPORTED HIGHER MOLECULAR WEIGHT PAR PYRENE AND LARGER THEREFORE PYRENE IS THE ONLY PAR
THAT PROVIDESPROVIDE POINT OF CONNECTION BETWEEN THE ECOLOGY STUDY AND THE PHASE SAMPLING

ECOLOGY COLLECTED SAMPLESSAMPLE BY USING HIGHVOLUME AIR SAMPLING TECHNIQUES THE AIR CONCENTRATION

VALUESVALUE FOR PYRENE WERE CONVERTED TO ATMOSPHERIC DEPOSITION FLUX BY USING AN ATMOSPHERIC

DEPOSITION VELOCITY VALUE OF 02 CMSECOND

THE FOLLOWING ARE THE PHASE MINIMUM MAXIMUM AND MEDIAN VALUESVALUE COMPARED TO THE ECOLOGY

RESULTSRESULT IN PARENTHESISPARENTHESI

PYRENE

STATIONBW IGM2DAY MM 0075 MAX 0157 MEDIAN 0111 MM 0052 MAX 0779
MEDIAN 0173
STATION DZ PGM2DAY MM 0104 MAX 0338 MEDIAN 0180 MM 0069 MAX 1125

MEDIAN 0242

CONCLUSION THE PHASE BEACON HILL AND GEORGETOWN MINIMUM AND MEDIUM RESULTSRESULT FOR

PYRENE WERE RELATIVELY COMPARABLE TO THE RESULTSRESULT FROM THE ECOLOGY STUDY THE MAJOR DIFFERENCE

WAS WITH THE MAXIMUM VALUESVALUE WHICH WERE MUCH HIGHER FOR THE ECOLOGY STUDY THISTHI COULD

PARTIALLY BE EXPLAINED BY THE DIFFERENCE IN THE SAMPLING INTERVALSINTERVAL OF THE TWO STUDIES FOR THE

ECOLOGY STUDY THE HIGHVOLUME AIR SAMPLESSAMPLE WERE COLLECTED OVER COUPLE OF DAYSDAY WHEREASWHEREA THE

PHASE PASSIVE DEPOSITION SAMPLESSAMPLE WERE COLLECTED OVER COUPLE OF WEEKS THE LONGER SAMPLING

INTERVALSINTERVAL OF THE PHASE SAMPLING LIKELY HAD AN IMPACT ON DAMPENING THE VARIABILITY BETWEEN

MINIMUM AND MAXIMUM VALUES ANOTHER KEY FACTOR IS THE LACK OF GASPHASE DATA FROM THE PHASE

PASSIVE DEPOSITION SAMPLING TECHNIQUE WHICH LIKELY UNDERESTIMATED THE TOTAL PYRENE DEPOSITION

FLUX OTHER CONTRIBUTING FACTORSFACTOR COULD BE THE DIFFERENT TIMEPERIODSTIMEPERIOD OF THE SAMPLING EVENTSEVENT IE
20023 VS 20052007 AND THE SELECTION OF DEPOSITION VELOCITY VALUE IE 02 CMSECOND USED TO

CONVERT THE AIR CONCENTRATION DATA TO ATMOSPHERIC DEPOSITION FLUX

12
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US EPAJENVIRONMENT CANADA INTEIIRATEDATNWSPHER DEPOSITION NETWORK

DATA WERE OBTAINED FROM THE 1997 TO 1998 SAMPLING OF THE US EPAENVIRONMENT CANADA

INTEGRATED ATMOSPHERIC DEPOSITION NETWORK IADN THE IADN IS NETWORK OF AIR SAMPLING

STATIONSSTATION LOCATED IN THE GREAT LAKESLAKE REGION OF THE UNITED STATESSTATE AND CANADA OF ALL OF THE STATIONSSTATION

OF THE NETWORK THE ONE LOCATED IN CHICAGO AT THE ILLINOISILLINOI INSTITUTE OF TECHNOLOGY LIT IS OF MOST

INTEREST THISTHI STATION PROVIDESPROVIDE INFORMATION ON CHEMICALSCHEMICAL OF CONCERN IN AN URBAN SETTING

UNFORTUNATELY THE IADN DID NOT COLLECT PHTHALATE DATA BUT DATA WERE AVAILABLE FOR

BENZOAPYRENE AND TOTAL PCBS

THE IADN COLLECTED SAMPLESSAMPLE BY USING HIGHVOLUME AIR SAMPLING TECHNIQUES THE AVERAGE AIR

CONCENTRATION VALUESVALUE FOR BENZOAPYRENE AND TOTAL PCBSPCB WERE CONVERTED TO AVERAGE ATMOSPHERIC

DEPOSITION FLUX BY USING AN ATMOSPHERIC DEPOSITION VET OCITY VALUE OF 02 CMSECOND

THE FOLLOWING ARE THE PHASE RANGE OF RESULTSRESULT COMPARED TO THE RANGE OF AVERAGE QUARTERLY IADN

RESULTSRESULT FROM THE LITCHICAGO STATION IN PARENTHESISPARENTHESI

BENZOALPVRENE

STATION BW ND 0026 PIGM2DAY 0085 TO 0261 TGJM2DAY

STATION BWR ND 0025 IGIM2DAY 0085 TO 0261 1GM2DAY
STATION CE 0052 0265 JTGM2DAY 0085 TO 0261 JIGM2DAY

STATION CER ND 0167 JTGLM2DAY 0085 TO 0261 JTGM2DAY

STATION DZ ND 0162 JTGM2DAY 0085 TO 026 IGFM2DAY

STATION SPCC ND 0135 JIGM2DAY 0085 TO 0261 JIGM2DAY

CONCLUSION THE PHASE DUWAMISH GEORGETOWN AND SOUTH PARK COMMUNITY CENTER

BENZOAPYRENE RANGESRANGE WERE REASONABLY CLOSE TO THE RANGE OF RESULTSRESULT FROM THE IADNIITCHICAGO
STATION THE PHASE BEACON HILL

RANGE
OF RESULTSRESULT WAS LOWER THAN THE

RANGE
OF RESULTSRESULT FROM THE

IADNIITCHICAGO STATION

TOTAL PCBSPCB
STATION BW BWR 0019 TO 0062 0128 TO 0654 JIGM2DAY

STATION CE CER 0014 TO 0063 PGM2DAY DETECTSDETECT 0014 00 19 TGM2DAY 0128 TO

0654 TGM2DAY
STATION DZ 0025 TO 0064 TGM2DAY DETECTSDETECT 0040 0044 0054 0064 TGM2DAY

0128 TO 0654 IGM2DAY
STATION KCIA 0025 TO 0062 JTGM2DAY DETECTSDETECT 0043 0044 TGM2DAY 0128 TO

0654 TGM2DAY
STATION SPCC 0011100062 IGM2DAY DETECTSDETECT 0011 JTGM2DAY 0128 TO 0654

IGM2DAY

CONCLUSION THE TOTAL PCB VALUESVALUE FOR THE LOWER DUWAMISH STATIONSSTATION WERE ALL SUBSTANTIALLY

LOWER THAN THE VALUESVALUE FROM THE HTCHICAGO STATION DESPITE THE DIFFERENCESDIFFERENCE IN THE REGIONSREGION

SAMPLED SEATTLE VS CHICAGO THISTHI DIFFERENCE ALSO CAN BE PARTIALLY EXPLAINED BY THE CHEMICAL

PROPERTIESPROPERTIE OF PCBSPCB AND THE NATURE OF THE DIFFERENT SAMPLING APPARATUS PCBSPCB HAVE MORE

13
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VOLATILITY THAN THE HIGHER MOLECULAR WEIGHT PHTHALATESPHTHALATE AND CARCINOGENIC PAH THEREFORE ANALYSISANALYSI

OF THE VAPOR PHASE VIA HIGHVOLUME AIR SAMPLER CAPTURESCAPTURE MORE OF THE PCB MASSMAS IN THE AMBIENT

AIR THE PASSIVE DEPOSITION SAMPLER IS EFFECTIVE AT CAPTURING PARTICULATE AND PRECIPITATION BUT

TENDSTEND TO UNDERSAMPLE GASESGASE AND EXTREMELY SMALL PARTICLESPARTICLE EPA 2001 GENERALLY PARTICLESPARTICLE LESSLES

THAN APPROXIMATELY 01 IM IN DIAMETER WHICH BEHAVE MORE LIKE
GASESGASE AND ARE DEPOSITED VIA

BROWNIAN DIFFUSION SIMCIK 2001

NEW JERSEY ATMOSPHERIC DEVOSITION NETWORK

THE NEW JERSEY ATMOSPHERIC DEPOSITION NETWORK NJADN WAS ESTABLISHED IN 1997 AS

COLLABORATIVE EFFORT OF RUTGERSRUTGER UNIVERSITY THE NEW JERSEY DEPARTMENT OF ENVIRONMENTAL

PROTECTION THE HUDSON RIVER FOUNDATION AND THE NJ SEA GRANT COLLEGE PROGRAMNOAA IN

1998 THE NJADN WAS EXPANDED TO INCLUDE TOTAL OF TEN SITESSITE WHICH WERE SELECTED TO ASSESSASSES THE

ATMOSPHERIC DEPOSITION IN URBANINDUSTRIAL SUBURBAN AND RURAL AREAS THE MAJORITY OF THE

SAMPLING AT THE TEN SITESSITE CONCLUDED IN 2001 WITH ADDITIONAL SAMPLING CONTINUING AT FOUR SITESSITE

THROUGH 2002

SAMPLING FOR PAH AND PCBSPCB WAS CONDUCTED BY USE OF HIGHVOLUME AIR SAMPLERSSAMPLER INTEGRATED WITH

PRECIPITATIONACTIVA WET DEPOSITION SAMPLERS THE SITESSITE OF PRIMARY IMPORTANCE FOR COMPARISON

TO THE LOWER DUWAMISH WATERWAY ARE THE URBANINDUSTRIAL STATIONSSTATION LOCATED AT CAMDEN AND

JERSEY CITY THESE LOCATIONSLOCATION WERE SELECTED TO ASSESSASSES THE ATMOSPHERIC DEPOSITION SIGNAL FROM THE

URBANINDUSTRIAL AREASAREA OF CAMDENPHILADELPHIA AND JERSEY CITYNEWARKNEW YORK CITY

RESPECTIVELY RESULTSRESULT FROM THE STUDY WERE REPORTED FOR DRY DEPOSITION FLUX WET DEPOSITION FLUX

AND GASEOUSGASEOU ABSORPTION TO WATER BODIESBODIE ACROSSACROS THE AIRWATER INTERFACE THISTHI DIFFERSDIFFER FROM THE

LOWER DUWAMISH WATERWAY PASSIVE ATMOSPHERIC DEPOSITION SAMPLING WHICH ONLY ASSESSED

COMBINED DRY AND WET DEPOSITION FLUXES

THE FOLLOWING IS THE PHASE RANGE OF RESULTSRESULT COMPARED TO THE AVERAGE ANNUAL COMBINED DRY AND

WET ATMOSPHERIC DEPOSITION FLUX RESULTSRESULT FROM THE NJADN CAMDEN CC AND JERSEY CITY JC
STATIONSSTATION IN PARENTHESISPARENTHESI

PYRENE

STATION BW 0075 0157 TGM2DAY CC 0154 IGM2DAY JC 0270 TGM2DAY

STATION BWR 0035 0087 IGIM2DAY CC 0154 JIGM2DAY JC 0270 JTGTM2DAY

STATION CE 0153 0831 IGM2DAY CC 0154 JTGM2DAY JC 0270 JTGM2DAY

STATION CER 0088 0294 JIGM2DAY CC 0154 LGM2DAY JC 0270 IGM2DAY
STATION DZ 0104 0338 1GM2DAY CC 0154 JIGM2DAY JC 0270 IGM2DAY

STATION SPCC ND 0337 IGM2DAY CC 0154 JTGM2DAY JC 0270 LGM2DAY

CONCLUSION THE PHASE BEACON HILL PYRENE RANGESRANGE WERE GENERALLY LOWER THAN THE NJADN
URBANINDUSTRIAL STATIONSSTATION WHEREASWHEREA THE RANGESRANGE FOR THE LOWER DUWAMISH STATIONSSTATION GENERALLY

BRACKETED THE AVERAGE ANNUAL VALUESVALUE FROM THE NJADN URBANINDUSTRIAL STATIONS

FOR THE SAKE OF COMPARISON THE NJADN DETERMINED AVERAGE
ANNUAL

PYRENE GAS ABSORPTION FLUXESFLUXE

FOR THE CAMDEN AND JERSEY CITY STATIONSSTATION WITH VALUESVALUE OF 0477 AND 0706 IGM2DAY RESPECTIVELY
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THISTHI SUPPORTSSUPPORT THAT FOR DIRECT ATMOSPHERIC DEPOSITION TO WATERBODIESWATERBODIE DEPOSITION FLUX OF LOW TO

MIDWEIGHT PAH IS DOMINATED BY GAS PHASE TRANSFER ACROSSACROS THE AIRWATER INTERFACE

BENZOAPYRENE

STATION BW ND 0026 IGIM2DAY CC 0069 IGM2DAY JC 0113 JIGM2DAY

STATION BWR ND 0025 IGM2DAY CC 0069 JTGM2DAY JC 0113 IGM2DAY

STATION CE 0052 0265 IGM2DAY CC 0069 TGM2DAY JC 0113 JIGLM2DAY

STATION CER ND 0167 IGM2DAY CC 0069 TGM2DAY JC 0113 JTGM2DAY

STATION DZ ND 0162 TGM2DAY CC 0069 TGM2DAY JC 0113 PGLM2DAY

STATION SPCC ND0135 TGIM2DAYCC 0069 IGM2DAY JC 0113 IGM2DAY

CONCLUSION THE PHASE BEACON HILL BENZOAPYRENE RANGESRANGE WERE LOWER THAN THE NJADN
URBANINDUSTRIAL STATIONSSTATION WHEREASWHEREA THE RANGESRANGE FOR THE LOWER DUWAMISH STATIONSSTATION GENERALLY

BRACKETED THE AVERAGE ANNUAL VALUESVALUE FROM THE NJADN URBANINDUSTRIAL STATIONS

FOR THE SAKE OF COMPARISON THE NJADN DETERMINED AVERAGE ANNUAL BENZOAPYRENE GAS

ABSOTTION
FLUXESFLUXE FOR THE CAMDEN AND JERSEY CITY STATIONSSTATION WITH VALUESVALUE OF 00014 AND 00018

TGM DAY RESPECTIVELY THISTHI SUPPORTSSUPPORT THAT FOR DIRECT ATMOSPHERIC DEPOSITION TO WATERBODIESWATERBODIE

DEPOSITION FLUX OF HEAVIER PAR EG CARCINOGENIC PAH IS DOMINATED BY DRY AND WET

DEPOSITION

TOTAL PCBSPCB
STATION BW BWR 0019 TO 0062 CC 0096 IGM2DAY JC 0034 TGM2DAY
STATION CE CER 0014 TO 0063 TM2DAY DETECTSDETECT 0014 0019 JIGM2FDAY CC

0096 IGM2DAY JC 0034 JTGM DAY
STATION DZ 0025 TO 0064 IGM2DAY DETECTSDETECT 0040 0044 0054 0064 TGM2DAY

CC 0096 2GIM2DAY JC 0034 TGM2DAY
STATION KCIA 0025 TO 0062 JIGM2DAY DETECTSDETECT 0043 0045 PTGM2DAY CC 0096

JTGM2DAY JC 0034 JTGM2DAY

STATION SPCC 0011 TO 0062 IGM2DAY DETECTSDETECT 0011 TGM2DAY CC 0096 JTGM2DAY

JC 0034 PGIM2DAY

CONCLUSION THE PHASE BEACON HILL AND LOWER DUWAMISH DETECTED VALUESVALUE AND DETECTION

LIMITSLIMIT GENERALLY BRACKETED THE
AVERAGE

ANNUAL VALUESVALUE FROM THE NJADN URBANINDUSTRIAL STATION AT

JERSEY CITY BUT WERE LOWER THAN THE AVERAGE ANNUAL VALUESVALUE FROM THE NJADN URBANINDUSTRIAL

STATION AT CAMDEN

FOR THE SAKE OF COMPARISON THE NJADN DETERMINED AVERAGE ANNUAL TOTAL PCB GAS ABSORPTION

FLUXESFLUXE FOR THE CAMDEN AND JERSEY CITY STATIONSSTATION WITH VALUESVALUE OF 0224 AND 0127 TGM2DAY

RESPECTIVELY THISTHI SUPPORTSSUPPORT THAT BECAUSE OF THE PRESENCE OF VOLATILE LOWER MOLECULAR WEIGHT PCB

CONGENERSCONGENER FOR DIRECT ATMOSPHERIC DEPOSITION TO WATERBODIESWATERBODIE DEPOSITION FLUX OF TOTAL PCBSPCB IS

DOMINATED BY GAS PHASE TRANSFER ACROSSACROS THE AIRWATER INTERFACE

15
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SAN FRANCISCO ESTUARY INSTITUTE

FROM JUNE TO NOVEMBER 2000 THE SAN FRANCISCO ESTUARY INSTITUTE SFEI CONDUCTED AMBIENT AIR

SAMPLING FOR PCBSPCB AT THREE STATIONSSTATION NEAR THE SAN FRANCISCO BAY THE STATIONSSTATION WERE SELECTED TO

REPRESENT THE NORTH BAY CENTRAL BAY AND SOUTH BAY THE STATIONSSTATION WERE LOCATED TO BE AS CLOSE TO

THE SAN FRANCISCO BAY AS POSSIBLE IN ORDER TO ASSESSASSES THE NET DEPOSITION OR NET VOLATILIZATION OF

PCBSPCB TO OR FROM THISTHI WATERBODY

THE SFEI COLLECTED SAMPLESSAMPLE BY USING HIGHVOLUME AIR SAMPLING TECHNIQUES THE AVERAGE AIR

CONCENTRATION VALUESVALUE FOR TOTAL PCBSPCB WERE CONVERTED TO AVERAGE ATMOSPHERIC DEPOSITION FLUX BY

USING AN ATMOSPHERIC DEPOSITION VELOCITY VALUE OF 02 CMLSECOND USING THISTHI VALUE THE

CALCULATED DEPOSITION FLUX RANGED FROM 0029 TO 0055 IGM2DAY THISTHI COMPARESCOMPARE TO THE

COMBINED GASEOUSGASEOU AND DRY DEPOSITION FLUX VALUESVALUE FROM THE RURAL AND SUBURBAN STATIONSSTATION OF THE

NJADN WHICH HAD ANNUAL AVERAGE VALUESVALUE THAT RANGED FROM 0006 TO 0058 TGM2DAY

NO COMPARISON WAS MADE TO THE PHASE SAMPLING SINCE THE LOWER DUWAMISH WATERWAY

STATIONSSTATION WERE LOCATED IN URBANINDUSTRIAL NEIGHBORHOODSNEIGHBORHOOD AND THE SFEI STATIONSSTATION WERE POSITIONED TO

BE NEAR SHORELINE AREASAREA OF THE SAN FRANCISCO BAY

5 ASSOCIATED DATA

AIR MONITORING DATA WERE AVAILABLE FOR THE BEACON HILL AND DUWAMISH STATIONSSTATION FOR THE PHASE

TIME PERIOD THESE DATA ARE AVAILABLE ON THE WEBSITE OF THE PUGET SOUND CLEAN AIR AGENCY

PSCAA 2007 ONE FEATURE OF THISTHI WEBSITE IS THE ABILITY TO CREATE DYNAMIC WIND ROSESROSE FOR

PARTICULAR PARAMETERS WIND ROSESROSE SHOW THE DIRECTION AND INTENSITY OF PARTICULAR PARAMETER

AVERAGED OVER SAMPLING INTERVAL FOR THISTHI PHASE OF SAMPLING WIND ROSE DATA FOR WIND SPEED

AND FOR PM25 ARE PROVIDED IN THISTHI MONITORING REPORT

51 PSCAA DYNAMIC WIND ROSESROSE WIND SPEED

THE WIND SPEED DYNAMIC WIND ROSESROSE ARE PROVIDED IN APPENDIX D

52 PSCAA DYNAMIC WIND ROSESROSE PM25

DATA FOR ATMOSPHERIC CONCENTRATIONSCONCENTRATION OF PARTICULATE WITH DIAMETERSDIAMETER LESSLES THAN 25 TM PM25 WERE

AVAILABLE BY THE NEPHELOMETER TECHNIQUE FOR THE BEACON HILL AND DUWAMISH STATIONS THE PM25

DYNAMIC WIND ROSESROSE ARE PROVIDED IN APPENDIX E

53 CORRELATION OF CHEMICAL DATA WITH AIR PARAMETERSPARAMETER

CORRELATION COEFFICIENTSCOEFFICIENT FOR EACH OF THE PHASE SAMPLING STATIONSSTATION WERE CALCULATED FOR SELECTED

CHEMICAL COMPOUNDSCOMPOUND AND ASSOCIATED AIR PARAMETERSPARAMETER AVERAGED OVER THE SAMPLING ROUNDS THESE
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RESULTSRESULT ARE PROVIDED IN TABLE 3 REVIEW OF THE RESULTSRESULT INDICATESINDICATE THAT THERE WERE VERY FEW STRONG

CORRELATIONSCORRELATION BETWEEN THE VARIOUSVARIOU PARAMETERS THE UNSURPRISING EXCEPTIONSEXCEPTION TO THISTHI BEING

CORRELATIONSCORRELATION BETWEEN PAR COMPOUNDSCOMPOUND IE CHIYSENE VS PYRENE AND BETWEEN SUSPENDED

PARTICULATE PARAMETERSPARAMETER EG PM25 VS PM10 ALTHOUGH OCCASIONAL STRONG CORRELATIONSCORRELATION WERE

OBSERVED FOR PARTICULAR STATION THE RESULTSRESULT WERE GENERALLY NOT CONSISTENT WITH OTHER STATIONSSTATION AND

NO CONSISTENT PATTERN COULD BE DISCERNED THISTHI IS LIKELY DUE TO THE LONG LENGTH OF THE SAMPLING

ROUNDSROUND AND THE GENERAL NATURE OF ATMOSPHERIC DEPOSITION BEING COMBINATION OF DRY WET AND

GASEOUSGASEOU ABSORPTION DEPOSITION FLUXES

6 SUMMARY

BETWEEN OCTOBER 2005 AND APRIL 2007 KING COUNTY CONDUCTED 16 ROUNDSROUND OF PASSIVE

ATMOSPHERIC DEPOSITION SAMPLING AT FIVE STATIONSSTATION IN THE LOWER DUWAMISH WATERWAY DRAINAGE

BASIN PAR AND PHTHALATE DATA WERE COLLECTED FOR ALL 16 ROUNDSROUND AND PCB DATA WERE COLLECTED

SIMULTANEOUSLY FOR 10 OF THE ROUNDS THE SAMPLING MEASURED COMBINATION OF THY AND WET

DEPOSITION IN URBANINDUSTRIAL NEIGHBORHOODSNEIGHBORHOOD WITH THE RESULTSRESULT BEING COMPARABLE TO STUDIESSTUDIE

CONDUCTED IN OTHER URBANINDUSTRIAL AREAS DUE TO THE NATURE OF THE PASSIVE ATMOSPHERIC

DEPOSITION SAMPLING APPRATUSAPPRATU THE SAMPLING DID NOT ASSESSASSES GASEOUSGASEOU ABSORPTION FLUX HOWEVER

BASED ON THE RESULTSRESULT FROM OTHER ATMOSPHERIC DEPOSITION NETWORKSNETWORK HEAVIER SEMIVOLATILE ORGANIC

COMPOUNDSCOMPOUND ARE PREDOMINATELY DEPOSITED VIA DRY AND WET DEPOSITION THEREFORE TOTAL DEPOSITION

RESULTSRESULT ARE BELIEVED TO BE ACCEPTABLE FOR THE HEAVIER PHTHALATESPHTHALATE EG BIS2ETHYLHEXYLPHTH
BUTYL BENZYL PHTHALATE CARCINOGENIC PAR AND AROCLORSAROCLOR 12541260 BASED ON COMPARISON

WITH THE RESULTSRESULT FROM OTHER ATMOSPHERIC DEPOSITION NETWORKSNETWORK THAT EMPLOYED HIGHVOLUME AIR

SAMPLING TECHNIQUESTECHNIQUE TO COLLECT GASEOUSGASEOU AND PARTICULATE PHASE AIR SAMPLESSAMPLE THE TOTAL DEPOSITION

RESULTSRESULT FROM THISTHI STUDY ARE LIKELY BIASEDLOW FOR THE LIGHTER PHTHALATESPHTHALATE LOW TO MIDRANGE PAR
AND LOW TO MIDRANGE PCB CONGENERS SINCE SIDEBYSIDE COMPARISON SAMPLING OF THE PASSIVE

ATMOSPHERIC DEPOSITION SAMPLERSSAMPLER WITH HIGHVOLUME AIR SAMPLERSSAMPLER WAS NOT CONDUCTED IT IS NOT

POSSIBLE TO ASSESSASSES THE DEGREE OF BIASBIA HOWEVER IT IS IMPORTANT FOR THE DATA USER TO TAKE THISTHI BIASBIA

INTO CONSIDERATION WHEN USING THESE DATA
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LDW PASSIVE DEPOSITION SAMPLING PHASE ROUND PCBSPCB
PROJECT 4235890901

AQUEOUSAQUEOU SAMPLESSAMPLE CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGIL UGL UGL UGL UGIL UGIL UGIL REC

0201012306020206 221200B L380081 00055 00055 00055 00055 00055 00055 00055 24

CE01012306020206 222005 L380082 00061 00061 00061 00061 00061 00061 00061

BW01012306020206 2212005 L380083 00061 00061 00061 00061 00061 00061 00061

SPCC01 01 2306020206 2212006 L380064 00055 00055 00055 00055 00055 00055 00055

KCIA0101230602020 2212006 1380065 00056 00056 00056 00056 00056 00056 00056

METHOD BLANK R67251 00056 00056 00056 00066 00056 00056 27

AQUEOUSAQUEOU SAMPLESSAMPLE MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

DZ01012306020206 9075 L380081 0050 0050 0050 0060 0060 0050 0050
CE01012306020206 8260 1380082 0050 0050 0050 0050 0050 0050 0050
BW01012306020206 8210 L380083 0050 0050 0050 0050 0050 0050 0050

SPCC0101230602020 9035 1380084 0060 0060 0050 0050 0050 0050 0050

KCIA0101230602020 8870 1380065 0050 0050 0050 0050 0050 0050 0050

METHOD BLANK J9000 G847251 0050 0050 0050 0050 0050 0050 0050

AQUEOUSAQUEOU EQUIP BLANKSBLANK CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGL UGL UGL UGL UGL UGL UGIL REC

DZBK012006012006 1202006 1378761 0025 0025 0025 0025 0025 0025 0025 24

CEBK012006012006 1202006 1378763 0026 0025 0025 0025 0025 0025 0025 20

BWBK012006012006 12012006 L378762 0025 0025 0025 0025 0025 0025 0025 20

SPCCBK01200601200 1202006 1378764 0025 0025 0025 0025 0025 0025 0025 22

KCIABK01200601200 1202006 1378765 0025 0025 0025 0025 0025 0025 0025 18

METHOD BLANK 0025 0025 0025 0025 0025 0025 0025 14

AQUEOUSAQUEOU EQUIP BLANKSBLANK MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

DZBK012006012006 2000 1378761 0060 0050 0050 0060 0050 0060 0050

CEBK012006012006 2000 1378763 0050 0050 0050 0050 0050 0060 0060

BWBK01 2006012006 2000 1378762 0060 0050 0050 0050 0050 0050 0050

SPCCBK01 2006012006 2000 1378764 0050 0050 0050 0050 0050 0050 0050

KCIABK01200601200 2000 1378765 0050 0050 0050 0060 0050 0050 0050

METHOD BLANK 2000 VX3845921 0050 0050 0050 0050 0050 0050 0050

AIR DEPOSITION FLUX PGLM2LDAY

SAMPLER COLLECTION AREA 00805 M2

SAMPLING DURATION 10 DAYSDAY
STATION STATION ID ROUND UGLM2MAY UGFLN2LDAY UGM2DAY UGIM2LDAY UGLM2DAY UGFTN2LDAY UM2DAY

GEORGETOWN DZ 0062 0062 0062 0062 0062 0062 0062
DUWAMLSH CE 0063 0063 0063 0063 0063 0063 0063
BEACON HILL BW 0062 0062 0062 0062 0062 0062 0062
SOUTH PARKCOM CNTR SPCC 0062 0062 0062 0062 0062 0062 0062
KING COUNTY INTL AIRPORT KCIA 0062 0062 0062 0062 0062 0062 0062

21202008 PAGE OF 42 LDWPDSPHASE2R1R2LDWPDSPHASE2R1R2
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LDW PASSIVE DEPOSITION SAMPLING PHASE ROUND PCBSPCB
PROJECT 4235890901

0
CD CD

IN CD

I I L

AQUEOUSAQUEOU SAMPLESSAMPLE CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGL UGL UGL UGL UGL UGL UGL REC

DZ01020206022706 2272006 L382301 0014 0014 0014 0014 0014 0014 0014 90

CE01020206022706 2272006 L382302 0015 0015 0015 0015 0015 0015 0015 90

BW01020206022706 2272006 L382303 0016 0016 0016 0016 0016 0016 0016 99

SPCC0102020602270 2272006 L382304 0012 0012 0012 0012 0012 0012 0012 85

KCIA0102020602270 2272006 L382305 0013 0013 0013 0013 0013 0013 0013 115

METHOD BLANK 847541 0013 0013 0013 0013 0013 0013 0013 81

AQUEOUSAQUEOU SAMPLESSAMPLE MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

DZ01020206022706 3661 L382301 0061 0051 0051 0051 0051 0051 0051

CE01020206022706 3275 1382302 0049 0049 0049 0049 0049 0049 0049

BW01020206022706 3184 L382303 0051 0051 0051 0051 0051 0051 0051
SPCC0L02020602270 4061 L382304 0049 0049 0049 0049 0049 0049 0049
KCIA0102020602270 3910 L382305 0051 0051 0051 0051 0061 0051 0051

IMETHOD BLANK 4000 JW3847541 0062 0052 0052 0062 0062 0052 0052

AQUEOUSAQUEOU EQUIP BLANKSBLANK CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGL UGL UGIL UGIL UGL UGIL UGL REC

BWBK020106020106 212006 L380091 0025 0025 0025 0025 0025 0025 0025 55

METHOD BLANK JM3847255 0025 0025 0025 0025 0025 0025 0025 63

AQUEOUSAQUEOU EQUIP BLANKSBLANK MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

BWBK020106020106 2000 L380091 0050 0050 0050 0050 0050 0050 0050

METHOD BLANK 2000 LV847255 0050 0050 0050 0050 0050 0050 0050

AIR DEPOSITION FLUX PGRN2 DAY

SAMPLER COLLECTION AREA 00805 M2

SAMPLING DURATION 25 DAYSDAY
STATION STATION ID ROUND UJM2JDAY UGLNI2DAY UGLM2DAY UGM2DAY UGIM2DAY UGM2DAY UGM2DAY

GEORGETOWN DZ 0025 0025 0025 0025 0025 0025 0025
DTZWAMISH CE 0024 0024 0024 0024 0024 0024 0024
BEACON HIT BW 0025 0025 0025 0025 0025 0025 0025
SOUTH PARK CORN CNTR SPCC 0024 0024 0024 0024 0024 0024 0024
KING COUNTY INTL AIRPORT KCIA 0025 0025 0025 0025 0025 0025 0025

2202008 PAGE OF 42 LDWPDSPHASE2R1R2LDWPDSPHASE2R1R2
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LDW PASSIVE DEPOSITION SAMPLING PHASE ROUND PCBSPCB
PROJECT 4235890901

5

0

AQUEOUSAQUEOU SAMPLESSAMPLE CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGL UGL UGL UGL UGFL UGL UGL REC

DZ01042006052306 5232006 L391612 0022 0022 0022 0022 0022 0035 0040 82

CERO1042006052306 5232006 L391611 0017 0017 0017 0017 0017 0017 0017 21

SPCC0104200605230 5232006 L391614 0016 0016 0016 0016 0016 0016 0016 82

SPCC0204200605230 5232006 L391615 0017 0017 0017 0017 0017 0017 0017 78

KCIA0104200605230 52312006 1391613 0020 0020 0020 0020 0020 0049 0020 81

GMETHOD BLANK L859691 0025 0025 0025 0025 0025 0025 0025 76

AQUEOUSAQUEOU SAMPLESSAMPLE MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

DZ01042006052306 2290 1391612 0050 0050 0050 0050 0050 0080 0092

CER01042006052306 2930 1391611 0050 0050 0050 0050 0050 0050 0050

SPCC0104200605230 3040 L391614 0049 0049 0049 0049 0049 0049 0049

SPCC0204200605230 3000 1391615 0051 0051 0051 0061 0051 0051 0051

KCIA0104200605230 2460 1391613 0049 0049 0049 0049 0049 0120 0049

METHOD BLANK 2000 859691 0050 0050 0050 0050 0050 0050 0050

AQUEOUSAQUEOU EQUIP BLANKSBLANK CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGJL UGFL UGL UGIL UGL UGL UGL REC

CERBK041906041 906 L387991 0025 0025 0025 0025 0025 0025 0025

METHOD BLANK

AQUEOUSAQUEOU EQUIP BLANKSBLANK MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

METHOD BLANK

AIR DEPOSITION FLUX PGLM2LDAY

SAMPLER COLLECTION AREA 00805 M2

SAMPLING DURATION 33 DAYSDAY
STATION STATION ID ROUND UGM2LDAY UGM2KAY UGM2LDAY UGMDAY UGLM2DAY UGMKAY UGM2DAY

GEORGETOWN DZ 0019 0019 0019 0019 0019 0030 0034

DUAMISH RELOCATED CER 0019 0019 0019 0019 0019 0019 0019
SOUTHPARKCOMCNTR SPCC 0018 0018 0018 0018 0018 0018 0018
SOUTHPARKCCNTRDUP SPCCDUP 0019 0019 0019 0019 0019 0019 0019
LNGCOUNTYINTIAIRPOR KCIA 0019 0019 0019 0019 0019 0045 0019
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LDW PASSIVE DEPOSITION SAMPLING PHASE ROUND 12 PCBSPCB
PROJECT 4235890901

AQUEOUSAQUEOU SAMPLESSAMPLE CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGL UGL UGL UGIL UGIL UGL UGL REC

DZO1080106092806 9282006 L404681 0016 0016 0016 0016 0016 0044 0035

CER01060106092806 9282006 1404682 0018 0018 0018 0018 0018 0018 0023

SPCC0108010609280 9282006 1404684 0017 0017 0017 0017 0017 0017 0017

SPCC0208010609280 9282006 L404685 0030 0030 0030 0030 0030 0031 0030

KCIA0106010609280 928200L L404683 0016 0016 0016 0016 0016 0036 0029

METHOD BLANK M3884232 0013 0013 0013 0013 0013 0013 0013 179

AQUEOUSAQUEOU SAMPLESSAMPLE MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

3200 L404681 0051 0051 0051 0051 0051 0142 0112

CER01080106092806 2770 L404682 0050 0050 0050 0050 0060 0050 0064

SPCC0108010609280 2990 1404684 0051 0051 0051 0051 0061 0051 0051

SPCC0206010609280 1650 L404685 0050 0050 0050 0050 0060 0051 0050

KCIA0108010609280 3100 L404683 0050 0050 0050 0050 0050 0113 0090

IMETHOD BLANK 4000 0052 0052 0052 0052 0052 0052 0052

AQUEOUSAQUEOU EQUIP BLANKSBLANK CONCENFRATLONSCONCENFRATLON

LOCATOR DATE LAB ID UGL UGL UGL UGL UGL UGL UGL REC

AQUEOUSAQUEOU EQUIP BLANKSBLANK MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

AIR DEPOSITION FLUX IJGIM2IDAY

SAMPLER COLLECTION AREA 00805 M2

SAMPLING DURATION 58 DAYSDAY
STATION STATION ID ROUND UGLM2DAY UGM2DAY UGLM2LDEY UGM2DAY UGLM2DAY UGM2KLAY UGM2DAY

GEORGETOWN DZ 12 0011 0011 0011 0011 0011 0030 0024

DUWAMISHRELOCATED CER 12 0011 0011 0011 0011 0011 0011 0014

SOUTHPARKCOMCNTR SPCC 12 0011 0011 0011 0011 0011 0011 0011

SOUTHPARKCCNTRDUP SPCCDUP 12 0011 0011 0011 0011 0011 0011 0011

JNGCOUNTYLNTLAIRPOR KCIA 12 0011 0011 0011 0011 0011 0024 0019

NOTE PROBLEMSPROBLEM ENCOUNTERED DUNNG SAMPLE PREPARATION
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LDW PASSIVE DEPOSITION SAMPLING PHASE 2 ROUND 13 PCBSPCB
PROJECT 4235890901

0

2 2 2 2 2 2 2

AQUEOUSAQUEOU SAMPLESSAMPLE CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGL UGL UGH UGL UGL UGL UGL REC

DZ010928061 10106 1112006 L409003 0018 0018 0018 0018 0018 0021 0019 60

CER010926110106 1112006 L409002 0019 0019 0019 0019 0019 0019 0019 68

BWR01092806110106 1112006 L409001 0019 0019 0019 0019 0019 0019 0019 73

SPCC0109280611010 1112006 L409005 0018 0018 0018 0018 0018 0018 0018 69

KCIA0109280611010 1112006 L409004 0018 0018 0018 0018 0018 0018 0018 67

METHOD BLANK 890874 0017 0017 0017 0017 0017 0017 0017 81

AQUEOUSAQUEOU SAMPLESSAMPLE MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

DZ010928061 10106 2780 L409003 0060 0050 0050 0050 0050 0058 0053

CER01092806110106 2690 L409002 0051 0051 0051 0051 0061 0061 0051

BWR01092806110106 2680 L409001 0051 0061 0051 0051 0061 0051 0051

SPCC0109280611010 2850 L409005 0051 0051 0051 0051 0061 0051 0051

KCLA0109280611010 2800 L409004 0050 0050 0050 0050 0050 0050 0050

JMETHOD BLANK 3000 W3890874 0051 0051 0051 0051 0051 0051 0051

AQUEOUSAQUEOU EQUIP BLANKSBLANK CONCENATIONSCONCENATION

LOCATOR DATE LAB ID UGL UGL UGL UGL UGL UGL UGIL REC

BWRBK092706092706 9272006 L404791 0025 0025 0025 0025 0025 0025 0025 72

METHCD BLANK V884233 0025 0025 0025 0025 0025 0025 0025

AQUEOUSAQUEOU EQUIP BLANKSBLANK MASSMAS

LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

BWRBK092706092706 2000 L404791 0050 0050 0050 0050 0050 0050 0050

METHOD BLANK 2000 L884233 0050 0050 0050 0050 0050 0050 0050

AIR DEPOSITION FLUX PGLM2LDAY

SAMPLER COLLECTION AREA 00805 M2

SAMPLING DURATION 34 DAYSDAY
STATION STATION ID ROUND UGLM2FDAY UGM2DAY UGLM2LDAY UGM2DAY UGM2DAY UGM2KIAY UGM2DAY

GEORGETOWN DZ 13 0018 0018 0018 0018 0018 0021 0019

DUWAMISL RELOCATED CER 13 0019 0019 0019 0019 0019 0019 0019

BEACON HIIIRELOCATED BWR 13 0019 0019 0019 0019 0019 0019 0019
SOUTH PARKCOM CI SPCC 13 0019 0019 0019 0019 0019 0019 0019
KINGCOUNTYLNTIAIRPO KCIA 13 0018 0018 0018 0018 0018 0018 0018
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LOW PASSIVE DEPOSITION SAMPLING PHASE ROUND 15 PCBSPCB
PROJECT 4235890901

AQUEOUSAQUEOU SAMPLESSAMPLE CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGL UGL UGL UGL UGIL UGL UGL REC

DZ011 12106120506 12152006 L412573 0008 0008 0008 0008 0008 0008 0008 82

CER01112106120506 1252006 L412572 0008 0008 0008 0008 0008 0006 0008 83

BWR01112106120506 1252006 L412571 0009 0009 0009 0009 0009 0009 0009 84

SPCC0111210612050 1252006 L412575 0008 0008 0008 0008 0008 0008 0008 83

KCIA0111210612050 1252006 L412574 0009 0009 0009 0009 0009 0009 0009 81

METHOD BLANK W3895492 0008 0008 0008 0008 J0008 0008 0008 60

AQUEOUSAQUEOU SAMPLESSAMPLE MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

DZ011 12106120506 6100 L412573 0050 0050 0050 0050 0050 0050 0050

CER011 12106120606 6370 L412572 0050 0050 0050 0050 0050 0050 0050

BWR01112106120506 5470 L412571 0050 0050 0050 0050 0050 0050 0050

SPCC011 12106120506 5980 L412575 0050 0050 0050 0050 0050 0050 0050

KCIA0111210612050 5620 L412574 0050 0050 0050 0050 0050 0050 0050

IMETHOD BLANK 6000 0050 0050 0050 0050 0050 0050 J0050

AQUEOUSAQUEOU EQUIP BLANKSBLANK CONCENFRATLONSCONCENFRATLON

LOCATOR DATE LAB ID UGIL UGH UGL UGIL UGL UGL UGIL REC

BWRBK112006112006 11202006 L411041 0025 0025 0025 0025 0025 0025 0025 99

METHOD BLANK V892032 0025 0025 0025 0025 0025 0025 0025 96

AQUEOUSAQUEOU EQUIP BLANKSBLANK MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

BWRBK1 12006112006 2000 L411041 0050 0050 0060 0060 0050 0050 0060

METHOD BLANK 2000 1W3892032 0050 0050 0050 0050 0050 0050 0050

AIR DEPOSITION FLUX PGLM2LDAY

SAMPLER COLLECTION AREA 00805 M2

SAMPLING DURATION 14 DAYSDAY
STATION STATION ID ROUND UGM2AY UGM2MAY UGFRTL2DAY UGLM2DAY UGM2IAY UGLM2IDAY UGKN2DAY

GEORGETOWN DZ 15 0044 0044 0044 0044 0044 0044 0044
DUWAMISH RELOCATED CER 15 0044 0044 0044 0044 0044 0044 0044
BEACON HILL RELOCATED BWR 15 0044 0044 0044 0044 0044 0044 0044
SOUTHPARKCOMCNTR SPCC 15 0045 0045 0045 0045 0045 0045 0045

KING COUNTY INTL AIRPORT KCIA 15 0044 0044 0044 0044 0044 0044 0044
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LDW PASSIVE DEPOSITION SAMPLING PHASE ROUND 18 PCBSPCB
PROJECT 4235890901

AQUEOUSAQUEOU SAMPLESSAMPLE CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGL UGL UGL UGL UGIL UGL UGL REC

DZ01011007012307 1262007 L415613 0035 0035 0035 0035 0035 0035 0035 81

CER01011007012307 1262007 L415612 0031 0031 0031 0031 0031 0031 0031 79

BWR01011007012307 1312007 L415611 0035 0035 0035 0035 0035 0035 0035 85

SPCC0101100701230 1312007 L415615 0027 0027 0027 0027 0027 0027 0027 79

KCIA0101100701230 1312007 L415614 0034 0034 0034 0034 0034 0034 0034 79

METHOD BLANK 1262007 900672 0025 0025 0025 0025 0025 0025 0025 78

AQUEOUSAQUEOU SAMPLESSAMPLE MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

DZO101 1007012307 1410 L415613 0049 0049 0049 0049 0049 0049 0049

CER01011007012307 1610 L415612 0050 0060 0050 0050 0050 0050 0050

BWR01011007012307 1420 L415611 0050 0060 0060 0050 0050 0050 0050

SPCC0101 1007012307 1860 L415615 0050 0050 0050 0050 0050 0050 0050
KCIA0101100701230 1480 L415614 0050 0050 0050 0050 0050 0050 0050

IMETHOD BLANK 2000 0050 0050 0050 0050 0050 0050 0060

AQUEOUSAQUEOU EQUIP BLANKSBLANK CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGL UGH UGL UGL UGFL UGL UGL REC

BWRBK010907010907 1162007 L414891 0025 0025 0025 0025 0025 0025 0025 69

METHOD BLANK 1162007 898872 0025 0025 0025 0025 0025 0025 0025 70

AQUEOUSAQUEOU EQUIP BLANKSBLANK MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

BWRBK010907010907 2000 L414891 0050 0050 0050 0050 0050 0050 0050

METHOD BLANK 2000 J898872 0050 0050 0050 0060 0060 0050 0050

AIR DEPOSITION FLUX PGM2LDAY

SAMPLER COLLECTION AREA 00805 M2

SAMPLING DURATION 13 DAYSDAY
STATION STATION ID ROUND UGM2AY UGMAY UGKN2DAY UGLM2LDAY UGM2DAY UIM2DAY UGFRN2DAY

GEORGETOWN DZ 18 0047 0047 0047 0047 0047 0047 0047
DLZWAMISH RELOCATED CER 18 0048 0048 0048 0048 0048 0048 0048
BEACON HILL RELOCATED BWR 18 0047 0047 0047 0047 0047 0047 0047
SOUTHPARKCOMCNTR SPCC 18 0048 0048 0048 0048 0048 0048 0048
KING COUNTY INTL AIRPORT KCIA 18 0048 0048 0048 0048 0048 0048 0048
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LDW PASSIVE DEPOSITION SAMPLING PHASE ROUND 20 PCBSPCB
PROJECT 4235890901

AQUEOUSAQUEOU SAMPLESSAMPLE CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGL UGIL UGL UGL TL UGL UGL REC

DZO1020607022707 352007 L418953 0011 0011 0011 0011 0011 0017 0011 87

CER01020607022707 362007 L418952 0012 0012 0012 0012 0012 0012 0012 86

BWR01020607022707 362007 L418951 0011 0011 0011 0011 0011 0011 0011 83

SPCC0102060702270 382007 L418965 0021 0021 0021 0021 0021 0021 3021 86

KCLA0102060702270 382007 L418964 0010 0010 0010 0010 0010 0010 3010 82

IMETHOD BLANK 3905672 0011 0011 0011 0011 0011 0011 0011 66

AQUEOUSAQUEOU SAMPLESSAMPLE MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

DZ01020607022707 4370 L418953 0048 0048 0048 0048 0048 0074 0048

CER01020607022707 4260 1418952 0051 0051 0051 0051 0051 0051 0051

BWR01020607022707 4590 1418951 0050 0050 0050 0050 0050 0050 0050

SPCC0102060702270 4870 L418965 0100 0100 0100 0100 0100 0100 0100

KCIA0102060702270 5210 1418954 0050 0050 0050 0050 0050 0050 0050

METHOD BLANK 4500 M3905672J0050 0050 0050 J0050 0050 0050 0050

AQUEOUSAQUEOU EQUIP BLANKSBLANK CONCENFRAONSCONCENFRAON

LOCATOR DATE LAB ID UGL UGIL UGIL UGLL UGIL UGL UGIL REC

BWRBK012507012507 12612007 L415621 0025 0025 0025 0025 0025 0025 0025 69

JMETHOD BLANK 3900682 0025 0025 0025 0025 0025 0025 0025 78

AQUEOUSAQUEOU EQUIP BLANKSBLANK MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

BWRBK 2000 1415621 0050 0050 0050 0050 0050 0050 0050

IMETHOD BLANK 2000 L900682 0060 0050 0050 0060 0060 0050 0050

AIR DEPOSITION FLUX JGLM2IDAY

SAMPLER COLLECTION AREA 00805 M2

SAMPLING DURATION 21 DAYSDAY
STATION STATION ID ROUND UGLM2KIAY UGMDAY UGMI2DAY U9IM2FDAY UGM2LDAY UGLM2DAY UGLM2DAY

GEORGETOWN DZ 20 0028 0028 0028 0028 0028 0044 0028
DUWAMISH RELOCATED CER 20 0030 0030 0030 0030 0030 0030 0030
BEACON HILIRELOCATED BWR 20 0030 0030 0030 0030 0030 0030 0030
SOUTH PARKCOM CNFR SPCC 20 0059 0059 0059 0059 0059 0059 0059

KING COUNTY INTL AIRPORT KCIA 20 0030 0030 0030 0030 0030 0030 0030
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LDW PASSIVE DEPOSITION SAMPLING PHASE ROUND 21 PCBSPCB
PROJECT 4235890901

AQUEOUSAQUEOU SAMPLESSAMPLE CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGL UGIL UGL UGL UGL UGL UGL REC

DZ01022707031507 3212007 L421593 0011 0011 0011 0011 0011 0011 0011 77

CER01022707031507 31192007 L421592 0013 0013 0013 0013 0013 0013 0013 70

BWR01022707031507 321200R L421591 0013 0013 0013 0013 0013 0013 0013 81

SPCC0102270703150 319200 L421595 0010 0010 0010 0010 0010 0010 0010 80

KCL01022707031507 321200 L421594 0011 0011 0011 0011 0011 0011 0011 85

METHOD BLANK 321200TV907905 0011 0011 0011 0011 0011 0011 0011

AQUEOUSAQUEOU SAMPLESSAMPLE MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

DZ01022707031 507 4460 L421593 0049 0049 0049 0049 0049 0049 0049

CER01022707031507 3910 L421592 0051 0051 0051 0051 0051 0051 0051

BWR01022707031507 3840 L421591 0050 0050 0050 0050 0050 0050 0050

SPCC0102270703150 4830 L421595 0048 0048 0048 0048 0048 0048 0048
KCIA0102270703150 4360 L421594 0048 0048 0048 0048 0048 0048 0048

METHOD BLANK 4500 W3907905 0050 0050 0050 0050 0050 0050 0050

AQUEOUSAQUEOU EQUIP BLANKSBLANK CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGL UGL UGL UGJL UGL UGL UGIL REC

BWRBK022607022607 352007 L418961 0025 0025 0025 0025 0025 0025 0025 42

METHOD BLANK 3152007 V905673 0025 0025 0025 0025 0025 0025 0025 57

AQUEOUSAQUEOU EQUIP BLANKSBLANK MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

BWRBK022607022607 2000 L418961 0050 0050 0050 0050 0050 0050 0050

METHOD BLANK 2000 LIM905673 0050 0050 0050 0050 0050 0050 0050

AIR DEPOSITION FLUX LGIM2IDAY

SAMPLER COLLECTION AREA 00805 M2

SAMPLING DURATION 16 DAYSDAY
STATION STATION ID ROUND URN2DAY UGM2DAY UGM2DAY UGM2DAY UGM2DAY UGRN2DA UGM2DAY

GEORGETOWN DZ 21 0038 0038 0038 0038 0038 0038 0038
DUWAMISH RELOCATED CER 21 0039 0039 0039 0039 0039 0039 0039
BEACON HILL RELOCATED BWR 21 0039 0039 0039 0039 0039 0039 0039
SOUTHPARKCOMCNTR SPCC 21 0038 0038 0038 0038 0038 0038 0038
KING COUILY INTL AIRPORT KCIA 21 0037 0037 0037 0037 0037 0037 0037
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LDW PASSIVE DEPOSITION SAMPLING PHASE 2 ROUND 22 PCBSPCB
PROJECT 4235890901

0
CD

IC CD

2 2 2 2 2 2 2

AQUEOUSAQUEOU SAMPLESSAMPLE CONCENTRATIONSCONCENTRATION

LOCATOR DATE LAB ID UGL UGL UGIL UGL UGL UGL UGIL REC

IDZ01031507040407 4102007 1423833 0011 0011 0011 0011 0011 0011 0011 85

ICERO103150704040 4102007 1423832 0012 0012 0012 0012 0012 0012 0012 82

IBWRO103150704040 4102007 1423831 0010 0010 0010 0010 0010 0010 0010 91

ISPDD010315070404 4112007 1423835 0011 0011 0011 0011 0011 0011 0011 82

JKCIA010315070404 4102007 L423834 0010 0010 0010 0010 0010 0010 0010 82

ETPDBLAN1C 4102007 910601 0011 0011 0011 0011 0011 0011 0011 68

AQUEOUSAQUEOU SAMPLESSAMPLE MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

DZ01031507040407 4650 L423833 0051 0061 0051 0051 0051 0051 0051
CER01031507040407 4040 L423832 0048 0048 0048 0048 0048 0048 0048

BWR01031507040407 4900 L423831 0049 0049 0049 0049 0049 0049 0049
SPDD0103150704040 4440 L423835 0049 0049 0049 0049 0049 0049 0049
KCIA0103150704040 4850 1423834 0049 0049 0049 0049 0049 0049 0049

IMETHOD BLANK 4500 W3910601 0050 0050 0050 J0050 0050 0050 0050

AQUEOUSAQUEOU EQUIP BLANKSBLANK CORICERIFRATLONSCORICERIFRATLON

LOCATOR DATE LAB ID UGIL UGL UGL UGL UGL UGL UGJL REC

BWRBK031407031407 3202007 L421601 0025 0025 0025 0025 0025 0025 0025 59

METHOD BLANK 3202007 IIV3907904 0025 0025 0025 0025 0025 0025 0025 49

AQUEOUSAQUEOU EQUIP BLANKSBLANK MASSMAS
LOCATOR VOLUME LAB ID UG UG UG UG UG UG UG

BWRBK031407031407 2000 L421 601 0050 0050 0060 0050 0050 0050 0050

METHOD BLANK 2000 II39079O4 0050 0050 0050 0050 0050 0060 0050

AIR DEPOSITION FLUX JGIM2IDAY

SAMPLER COLLECTION AREA 0 0805 M2

SAMPLING DURATION 20 DAYSDAY
STATION STATION ID ROUND UGM2LDAY UGM2LDAY UGM2DAY UGM2DAY UGM2MAY UGM2DAY UGM2FDAY

GEORGETOWN DZ 22 0032 0032 0032 0032 0032 0032 0032
DUWAMISH RELOCATED CER 22 0030 0030 0030 0030 0030 0030 0030
BEACON HILL RELOCATED BWR 22 0030 0030 0030 0030 0030 0030 0030
SOUTHPARKCOMCNTR SPCC 22 0030 0030 0030 0030 0030 0030 0030
KING COUNTY INTL AIRPORT KCIA 22 0030 0030 0030 0030 0030 0030 0030
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APPENDIX

ANALYTICAL DATA
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